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 ■  PURPOSE:  Hopelessness is associated with increased adverse events and
decreased survival in patients with coronary heart disease (CHD). The 
purpose of this research was to examine the effect of regular home- 
and hospital-based cardiac rehabilitation (CR) exercise on hopeless-
ness levels in patients with CHD, hypothesizing that increased exer-
cise in either setting would lead to decreased state hopelessness. 
 ■  METHODS:  A descriptive longitudinal design was used at a large teaching
hospital in Michigan. A total of 324 patients provided data during hos-
pitalization and at least 1 followup time point (3, 8, and 12 months). 
 ■  RESULTS:  The patients had persistent, modest levels of state and trait hope-
lessness across all time points. Among home exercisers with moderate 
to severe state hopelessness at baseline, both mean state ( P  = .002) 
and trait ( P  = .02) hopelessness were reduced at later time points 
compared with those who quit or did not start exercise. Multivariable 
models showed that when individuals had moderate to severe baseline 
state hopelessness, home exercise remained associated with decreases 
in state hopelessness compared with no exercise, even after adjusting 
for hospital exercise, depression, and demographic variables. 
 ■  CONCLUSIONS:  Exercise may be effective in reducing moderate to severe
hopelessness in patients with CHD. Moderate to severe baseline state 
hopelessness was a predictor of attrition in this cohort, especially for 
home exercisers, but this was mediated in hospital-based programs. 
Further research is needed to determine how hopeless individuals can 
be encouraged to exercise and whether home- or a hospital-based CR 
exercise is superior in impacting hopelessness. 
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 Cardiovascular disease is the leading cause of death 
and disability in the United States. 1 , 2 Coronary heart 
disease (CHD) and depression are recognized comor-
bid health conditions, and a recent American Heart 
Association (AHA) Scientific Statement recommended 
that depression be regarded as a risk factor for 
adverse outcomes in patients with CHD. 3 Hopelessness 
is another important psychological factor associated 
with the development and progression of CHD inde-
pendent of depression. 4 , 5 Hopelessness has been 
identified in 27% to 52% of patients with CHD 4 , 6 , 7 and 
is predictive of decreased survival 8 and increased 
adverse clinical events. 4 
 Hopelessness is defined as a negative outlook and 
sense of helplessness toward the future. 9 Hopelessness, 
as a temporary response to new events, may repre-
sent a state. 9 Hopelessness may also reflect a habitual 
outlook toward life, denoting a trait. 9 The differentia-
tion between state and trait hopelessness is important 
because state hopelessness may be more responsive 
to short-term interventions. Few studies have exam-
ined how hopelessness may be successfully treated in 
this population. Cognitive behavior therapy has been 
effective in decreasing hopelessness in patients after 
coronary artery bypass surgery 10 ; however, research is 
lacking related to other potential interventions for 
hopelessness in patients with CHD. 
 A growing amount of evidence suggests that phys-
ical inactivity is largely responsible for increased car-
diovascular events and death associated with depres-
sion, a psychological factor related to hopelessness. 
Physical inactivity has accounted for 25% of increased 
risk for cardiovascular mortality 11 and a 30% higher 
rate of adverse cardiovascular events 12 because of 
depression. The REGARDS study found a higher risk 
of myocardial infarction or death in patients with 
known CHD and depressive symptoms, with physical 
inactivity accounting for 20% of the increased risk. 13 
Although there is evidence that physical activity 
impacts the association between depression and 
adverse events in patients with CHD, no similar 
research has been done with hopelessness. A study 
examining college students established that those 
who engaged in 20 to 30 minutes of aerobic activity 
at least 1 (males) to 3 (females) times per week dem-
onstrated a reduced risk of hopelessness. 14 A cohort 
study of healthy men found that moderate to vigorous 
physical activity of  ≥ 2.5 hours per week and 
increased respiratory fitness predicted decreased 
hopelessness, independent of depression. 15 
 There is ample evidence of the beneficial effects of 
exercise for patients with CHD, including decreased 
depression, 16-19 decreased nonfatal reinfarction and 
increased survival, 16 and improved quality of life. 18 
The AHA recommends at least 30 minutes of moder-
ate to intense aerobic activity at least 5 days per week 
for secondary prevention and risk reduction in 
patients with CHD. 20 Despite clear guidelines and 
known benefits, most individuals with CHD do not 
meet current exercise recommendations. A study 
examining the use of phase 2 (outpatient monitored) 
cardiac rehabilitation (CR) found that, of all eligible 
patients, only 18.7% participated in at least 1 CR exer-
cise session. 21 Another study found that even with a 
physician referral for CR, only 34% enrolled in the 
program. 22 For those who do begin a CR program, 
predictors of not completing include increased base-
line depression 23 and hopelessness. 24 
 As a supplement or alternative to phase 2 CR, 
home-based exercise prescriptions promote physical 
activity and improve exercise capacity in patients with 
CHD, 25 and have been found as effective as phase 2 
CR in improving exercise capacity, risk factor control, 
and health-related quality of life. 26 A meta-analysis of 
12 studies showed no differences in either short- or 
long-term outcomes between patients with stable 
CHD participating in home- or hospital-based CR. 27 
 The purpose of this research was to examine the 
effect of regular home- and hospital-based CR exer-
cise on levels of state and trait hopelessness in 
patients with CHD. It was hypothesized that, over a 
1-year period, increased exercise in either setting 
would lead to decreased state hopelessness levels and 
that neither type of exercise would significantly 
impact trait hopelessness. 
 METHODS 
 A descriptive longitudinal design was used examining 
patients participating in hospital-based CR or home 
exercise. Data were collected over 4 time points (base-
line, 3, 8, and 12 months). Time points were chosen 
on the basis of standard completion of phase 2 CR 
within 3 months and use of 8- and 12-month followup 
in prior research. 24 Inpatients were enrolled at a large 
teaching hospital in Michigan from November 2010 to 
September 2011. Patients completed baseline meas-
ures while hospitalized, and followup data were col-
lected by mail. The human subject review boards of 
Hope College and the hospital approved the project. 
 Sample 
 Patients were eligible if they were 21 years or older 
and had a diagnosis of myocardial infarction, angina 
pectoris, acute coronary syndrome, or underwent 
coronary artery angioplasty, stent, or bypass surgery. 
Patients were excluded if they were unable to speak 
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or read English, unable to provide consent or com-
plete an interview, or had a planned discharge to an 
institutional setting. Of the 520 patients who com-
pleted baseline data, 324 (62.3%) responded to at 
least 1 of the remaining followup time points. Patients 
who only completed baseline data were more likely 
to be younger, unmarried, less educated, on Medicaid 
or lacking insurance, and had higher hopelessness 
and depression levels. There were no significant dif-
ferences between patients who completed only base-
line data and those who responded to at least 
1 remaining time point on other variables. Mortality 
(n  = 6) was not a major contributor to attrition. 
 Patients self-selected whether they participated in 
home or phase 2 CR exercise. Patients who completed 
phase 2 CR received 12 weeks of monitored exercise 
and were encouraged to exercise at home on nonattend-
ance days. The phase 2 program included group educa-
tional sessions focused on exercise, nutrition, smoking 
cessation, and stress reduction, but did not include 
group or individual emotional/mental health counseling. 
 Patients were considered as exercising regularly if 
they reported walking or biking on average 3 days 
per week or more for both the home and phase 2 
exercise programs. Home exercisers were categorized 
as (1) currently participating (exercising at home), (2) 
quit (no longer exercising at home, but had previ-
ously done so), or (3) did not start. Patients’ participa-
tion in phase 2 CR was categorized as (1) participating 
(currently attending or had completed a 12-week 
phase 2 program), (2) quit (began phase 2 but 
stopped before it was completed), or (3) did not start. 
The number of home or phase 2 CR exercise quitters 
was small (n  = 14-27 [10-20%], depending on the time 
point) relative to the number of individuals who never 
started; therefore, those who quit or did not start 
(nonexercisers) were grouped in all analyses. 
 Measures 
 Demographic characteristics, clinical history, cardiac 
diagnoses and procedures, hopelessness, depression, 
and exercise participation were measured. Demographics 
and clinical history were collected at baseline using a 
self-report questionnaire. Cardiac diagnoses and proce-
dures were collected using medical chart review. 
 Hopelessness was measured using the State-Trait 
Hopelessness Scale (STHS). The STHS is a 23-item (10-
state, 13-trait) instrument measured on a 4-point Likert-
type scale (1  = strongly disagree through 4  = strongly 
agree). The STHS was developed using key compo-
nents of the Theory of Hopelessness Depression. 9 
Reliability and validity of the STHS are established in 
patients with CHD. 28 Earlier factor analysis identified a 
state hopelessness factor (6 of 10 state items) and a trait 
hopelessness factor (8 of 13 trait items). 28 For this 
study, only hopelessness factor items (6 state and 8 trait 
items) were analyzed because the aim was to deter-
mine differences in hopelessness between exercise 
groups. Adding the item scores and dividing by the 
number of items provides a total score for each factor. 
A mean score of  ≤ 1.5 was categorized as minimal to 
no hopelessness, 1.6 to 2.0 as mild hopelessness, and 
 > 2.0 as moderate to severe hopelessness. These cut-off 
scores were based on established benchmarked scores 
for the Beck Hopelessness Scale, which has a cut-off 
score of 9 on a 20-item scale. 29 In the current study, the 
Cronbach  α for the hopelessness factor was high for 
the 6-item state (0.84-0.87 at all time points) and 8-item 
trait (0.85-0.89 at all time points) scales. In addition, 
nearly all the values of  α for each item in the state and 
trait scales decreased when an item was removed, indi-
cating that virtually all items contribute positively to the 
overall reliability of the scales. Lastly, item-total correla-
tions were moderately strong, varying between 0.42 
and 0.77 for the state and 0.64 and 0.79 for the trait 
scales across all time points. 
 Depression was measured with the Patient Health 
Questionnaire-9, a 9-item measure of depression 
severity. Items are scored from 0 (not at all) to 3 
(nearly every day), providing a score range of 0 to 27. 
Internal consistency reliability 30 and criterion and con-
struct validity 31 have been confirmed in prior research. 
Separate cognitive and somatic depressive symptom 
dimensions have been validated in patients with 
CHD. 32 , 33 The reliability of the scale ( α  = 0.85) and 2 
dimensions (somatic:  α  = 0.70, cognitive:  α  = 0.82) 
were adequate in our study. 
 Home- and hospital-based CR exercise participa-
tion was measured at 3, 8, and 12 months using the 
Cardiac Rehabilitation Exercise Participation Tool 
(CREPT). The CREPT is a 20-item self-report question-
naire assessing a patient’s referral and participation in 
home and CR exercise. The CREPT was developed 
and tested in an earlier study and deemed to have 
adequate reliability and content validity. 24 
 Statistical Analysis 
 Data were entered into SPSS software, version 20.0 
(IBM, Inc, Chicago, Illinois), with double data entry 
used to ensure data quality. SPSS and R 34 , 35 software 
were used for data analysis. Generalized linear mixed 
models were used to evaluate predictors of state or 
trait hopelessness scores at each time point after base-
line. Selected covariates included baseline hopeless-
ness levels, cognitive and somatic depressive symp-
tom dimensions, and key demographic variables (age, 
sex, and marital status). Depression and marital status 
have shown significant association with hopelessness 
in earlier research with patients with CHD, 6 , 24 whereas 
age 15 and sex 14 have had a significant impact on 
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hopelessness levels in the general population. As in 
previous hopelessness research, 24 we pooled data 
across the 3 postbaseline time points to account for 
attrition, varying numbers of cases over time, within- 
and between-subject effects, and time-independent 
and time-dependent predictors. Two-sided tests and 
 α  = .05 were used to determine significance. 
 RESULTS 
 Sample Characteristics 
 Table 1 summarizes the sample characteristics (n  = 
324). A total of 166 patients responded to all 3 followup 
time points. Despite some fluctuation in responses 
across time, the sample’s demographic and clinical 
characteristics remained similar at all time points. 
 Hopelessness and Exercise Over Time 
 The sample had persistent, modest levels of both state 
and trait hopelessness across all time points, with no 
statistically significant change in levels at any time 
( Table 2 ). At any of the 3 time points, approximately 
one-half of the sample reported recent participation in 
regular home exercise, compared with slightly less 
than one-third that reported recent participation or 
completion of a hospital-based CR program ( Table 3 ). 
The associations between hopelessness and home- or 
hospital-based exercise are shown in  Table 4 . 
Individuals who quit or did not start an exercise pro-
gram had higher levels of state and trait hopelessness 
at 3, 8, and 12 months compared with those who did 
exercise, with the differences in most cases being sta-
tistically significant ( P  < .05). Differences in state 
hopelessness levels ranged between 0.13 and 0.24 
points higher among nonexercisers than exercisers, 
whereas trait hopelessness differences ranged between 
0.10 and 0.31 points higher among nonexercisers. 
 We used a general linear mixed model predicting 
hopelessness scores by exercise type, time point (3, 8, 
or 12 months), and an interaction term (exercise type 
and time point) to test for evidence of differential 
effects of exercise across time. None of the 4 combina-
tions of exercise type (home or hospital) and hopeless-
ness type (state or trait) showed significant differences 
on the effect of exercise across time ( P values from .62 
to .87; details not reported). Thus, in further analyses, 
we pooled data across the postbaseline time points. 
 Effect of Exercise and Hopelessness Severity 
 State hopelessness at 3, 8, and 12 months was not 
significantly different between exercisers and nonex-
ercisers for individuals who reported minimal to no 
( ≤ 1.5) or mild (1.6-2.0) state hopelessness at baseline 
( Table 5 ). However, among individuals with moderate 
to severe hopelessness at baseline ( > 2.0), there was 
a 0.26-point lower mean state hopelessness score for 
home exercisers and a 0.24-point lower state hope-
lessness score for hospital (participation/completion) 
exercisers at the later pooled time points compared 
with nonexercisers ( Table 5 ). 
 Table 5 shows a similar pattern for trait hopelessness, 
with the group with moderate to severe trait hopeless-
ness at baseline showing significantly less hopelessness 
for home exercisers (0.23 lower), but no significant dif-
ference for the minimal to no and mild baseline 
 Table 1•  Demographic and Clinical 
Characteristics (n  = 324) a 
  All Patients 
Age, y 66  ± 9.8 
 Range, y 31-91 
Sex 
 Male 218 (67.3) 
 Female 106 (32.7) 
Race b 
 White 301 (92.9) 
 Other 22 (6.8) 
Marital status 
 Not married 85 (26.2) 
 Married 239 (73.8) 
Employment status 
 Not employed 218 (67.3) 
 Employed 106 (32.7) 
Education b 
 High school or less 130 (40.1) 
 Greater than high school 193 (59.6) 
Insurance b 
 Medicaid/no insurance 41 (12.6) 
 Other insurance 282 (87.3) 
Prior diagnoses of heart condition b 
 Yes 161 (49.7) 
 No 162 (50.2) 
Type of cardiac procedure 
 Coronary bypass surgery 117 (36.1) 
 PTCA-stent 162 (50.0) 
 None 45 (13.9) 
 Abbreviation: PTCA, percutaneous transluminal coronary angioplasty. 
 a Continuous data reported as mean  ± standard deviation and categorical 
data reported as number (%).
 b Data were missing for 1 patient. 
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hopelessness groups (0.00 and 0.19 lower, respectively). 
Hospital exercise (participation/completion) was not 
associated with significant changes in trait hopelessness 
for any of the 3 baseline hopelessness groups. 
 We examined data from patients who were doing 
both home- and hospital-based exercise and found 
that combined exercise was no more beneficial in 
reducing state or trait hopelessness levels than just 
exercising at home (results not reported). 
 Multivariable Models 
 Because of the association between baseline hope-
lessness and the effects of exercise on subsequent 
hopelessness levels, we created separate multivariable 
models for the 3 baseline hopelessness levels ( Table 6 ). 
For individuals with minimal to no or mild state hope-
lessness, neither home- nor hospital-based exercise 
was significant in either the unadjusted or adjusted 
models. However, when individuals had moderate to 
severe baseline hopelessness, home exercise remained 
significantly associated with lower state hopelessness 
levels even after adjusting for hospital-based CR exer-
cise, cognitive and somatic depressive symptom 
dimensions, and key demographic variables (age, sex, 
and marital status). Thus, these potential confounding 
variables did not account for the relationship between 
state hopelessness and home exercise. Neither home 
nor hospital exercise was associated with lower trait 
hopelessness in any of the 3 baseline hopelessness 
groups after adjusting for exercise types, depression 
dimensions, and demographics ( Table 6 ). 
 DISCUSSION 
 The key finding of this study was that regular exercise 
might be an effective strategy in reducing moderate to 
severe state hopelessness in patients with established 
CHD. The hypothesis that participation in exercise 
would lead to decreased state hopelessness was par-
tially supported in that home exercise remained sig-
nificantly associated with lower state hopelessness 
levels, but only for patients who reported moderate to 
severe hopelessness at baseline. Current participation 
or successful completion of a hospital-based phase 2 
CR program was related to lower state hopelessness 
in unadjusted analyses, but was not significant after 
adjusting for covariates. As hypothesized, neither type 
of exercise was significantly associated with lower 
trait hopelessness levels. 
 The beneficial relationship between home exercise 
and state hopelessness is similar to that in research 
showing decreased hopelessness levels with exercise 
in healthy individuals. 14 , 15 The association between 
exercise and lower state hopelessness levels in our 
study was stronger in patients who expressed more 
severe hopelessness at baseline. Therefore, it is 
important to assess the presence and severity of hope-
lessness levels before hospital discharge and to inter-
vene early in the recovery period. All patients should 
be encouraged to participate in a regular exercise 
program. Special encouragement is needed for those 
patients who are moderately to severely hopeless, as 
they may be the most vulnerable and least likely to 
exercise yet benefit the most. 
 An unanticipated finding was that home-based exer-
cise had a significant association with state hopeless-
ness levels, whereas hospital-based phase 2 CR exer-
cise with its associated group educational classes did 
not. This could be explained by the independent 
nature of home exercise, thus decreasing a patient’s 
sense of helplessness toward improving future health 
and prognosis. This finding supports earlier research 
that shows home exercise is at least as equally effective 
as hospital-based CR in improving health-related qual-
ity of life. 27 Further research is needed to examine the 
possible mechanism unique to home exercise that is 
 Table 2•  Hopelessness Levels Over Time a,b 
 Baseline (n  = 324) 3 mo (n  = 251) 8 mo (n  = 230) 12 mo (n  = 258) 
State c 1.68  ± 0.51 1.72  ± 0.54 1.68  ± 0.54 1.66  ± 0.53 
Trait c 1.81  ± 0.54 1.80  ± 0.55 1.75  ± 0.54 1.80  ± 0.59 
 a All data reported as mean  ± standard deviation.
 b Possible range 1 to 4. 
 c There was no significant change in either state or trait hopelessness levels between any of pairs of time points (all paired  t test  P values  > .05). 






















 a Participation rates are given as the percentage of participants for whom 
data were available at each of the 3 time points.
 b Walking or biking  ≥ 3 days a week.
 c Currently exercising at home. 
 d Currently exercising in a hospital-based phase 2 cardiac rehabilitation pro-
gram or completed a 12-week phase 2 cardiac rehabilitation program. 
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beneficially related to hopelessness levels, as well as to 
explicitly characterize the relationship between quan-
tity of exercise (ie, dose response) and impact on hope-
lessness levels. We also found that state hopelessness 
levels were generally lower than trait hopelessness 
levels across time points. Further research is needed to 
explore the clinical implications of this finding. 
 The finding that moderate to severe state hopeless-
ness decreased in participants who continued to exer-
cise compared with those who quit or did not start 
exercise is important. This confirms an expectation that 
moderate to severe state hopelessness at baseline is an 
independent predictor of attrition in exercise programs, 
especially for home-based programs, but this effect is 
mediated in hospital-based programs. Therefore, it is 
possible that hospital-based programs might better 
address the effect of moderate to severe baseline hope-
lessness compared with home-based exercise programs. 
 Limitations 
 The sample was from 1 hospital and was homogene-
ous, thereby limiting generalizability. The sample was 
not randomized and self-selection could have biased 
findings. We could not determine whether either 
home- or hospital-based CR exercise was superior 
because we were unable to randomize patients to 
groups. Consistent with previous research, 24 there was 
a high attrition rate, with some of the most hopeless 
individuals lost, suggesting that effect sizes were 
smaller due to the relatively low levels of reported 
hopelessness. We treated the effects of exercise on 
hopelessness as a constant across time points because 
there was no strong evidence of differences; however, 
a larger sample with more variation in hopelessness 
scores is needed to further investigate this hypothesis. 
 Implications 
 Our study has made progress in identifying hopeless-
ness in individuals with CHD, state and trait compo-
nents, and associations with exercise. Previous work 
by 1 of the investigators identified increased hopeless-
ness as predictive of decreased exercise in a phase 
2 CR program. 24 Interrupting the harmful cycle of 
sedentary behavior and hopelessness would be an 
excellent goal for health care professionals. However, 
many questions remain unanswered, including what 
 Table 4•  State and Trait Hopelessness by Time Point and Exercise Status 
 
3 mo (n  = 251)
Mean  ± SD 
8 mo (n  = 230)
Mean  ± SD 
12 mo (n  = 258)
Mean  ± SD 
 State hopelessness 
Home 
 Quit/did not start 1.80  ± 0.56 1.76  ± 0.59 1.75  ± 0.57 
 Attending 1.63  ± 0.51 1.58  ± 0.46 1.57  ± 0.47 
 Difference 0.17 ( P  = .01) 0.18 ( P  = .01) 0.18 ( P  = .01) 
Hospital-based 
 Quit/did not start 1.78  ± 0.55 1.75  ± 0.52 1.70  ± 0.55 
 Attending/completed 1.59  ± 0.51 1.51  ± 0.51 1.57  ± 0.47 
 Difference 0.19 ( P  = .01) 0.24 ( P  = .005) 0.13 ( P  = .07) 
 Trait hopelessness 
Home 
 Quit/did not start 1.85  ± 0.57 1.82  ± 0.56 1.89  ± 0.61 
 Attending 1.75  ± 0.54 1.66  ± 0.50 1.69  ± 0.54 
 Difference 0.10 ( P  = .16) 0.16 ( P  = .02) 0.20 ( P  = 0.01) 
Hospital-based 
 Quit/did not start 1.88  ± 0.57 1.82  ± 0.53 1.82  ± 0.60 
 Attending/completed 1.64  ± 0.50 1.51  ± 0.44 1.71  ± 0.54 
 Difference 0.24 ( P  = .001) 0.31 ( P  < .001) 0.11 ( P  = .13) 
 Abbreviation: SD, standard deviation. 
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interventions are effective in reducing hopelessness 
and how to best encourage hopeless individuals to 
change their exercise behaviors. There have been 
surprisingly few studies to determine how hopeless-
ness might be successfully treated. This study suggests 
that regular exercise may be an effective strategy in 
reducing moderate to severe state hopelessness, yet 
reducing a sense of hopelessness may also lead to 
increased exercise. Randomized controlled trials are 
needed to establish causation and determine whether 
home or hospital-based exercise is superior. 
 The AHA 2020 Impact Goals include a new defini-
tion of cardiovascular health that incorporates physi-
cal activity. 36 Ideal cardiovascular health is defined as 
at least 150 minutes per week of moderate physical 
activity or at least 75 minutes per week of vigorous 
activity. 2 Despite the known benefits, limited risks, 
and established guidelines recommending CR exercise 
programs, referral and participation rates remain 
unacceptably low. Those patients with moderate to 
severe baseline state hopelessness are at high risk for 
lack of participation or continuation in exercise and 
warrant special attention. 
 Further research is needed to evaluate how 
patients with CHD with moderate to severe hopeless-
ness can be encouraged to participate in regular 
home- and hospital-based exercise and how this may 
reduce the increased morbidity and mortality associ-
ated with hopelessness. The AHA supports interven-
tions to promote physical activity, with an emphasis 
on the use of cognitive-behavioral strategies for pro-
moting behavior change. 36 With limited primary care 




Baseline (In-Hospital) State Hopelessness Group 
Minimal to None ( ≤ 1.5)
Mean  ± SD (n) a 
Mild (1.6-2.0)
Mean  ± SD (n) a 
Moderate to Severe ( > 2.0)
Mean  ± SD (n) a 
 Posthospitalization state hopelessness 
Home 
 Quit/did not start 1.55  ± 0.46 (116) 1.72  ± 0.46 (90) 2.17  ± 0.57 (148) 
 Attending 1.49  ± 0.46 (155) 1.80  ± 0.48 (63) 1.91  ± 0.54 (131) 
 Difference 0.06 ( P  = .77) -0.08 ( P  = .66) 0.26 ( P  = .002) b, c 
Hospital-based 
 Quit/did not start 1.56  ± 0.49 (176) 1.78  ± 0.45 (115) 2.12  ± 0.57 (206) 
 Attending/completed 1.42  ± 0.39 (92) 1.68  ± 0.52 (41) 1.88  ± 0.52 (81) 
 Difference 0.14 ( P  = .15) 0.10 ( P  = .54) 0.24 ( P  = .04) 
 Posthospitalization trait hopelessness 
Home 
 Quit/did not start 1.41  ± 0.43 (112) 1.73  ± 0.48 (71) 2.02  ± 0.56 (177) 
 Attending 1.41  ± 0.40 (134) 1.54  ± 0.47 (78) 1.79  ± 0.49 (142) 
 Difference 0.00 ( P  = .39) 0.19 ( P  = .28) 0.23 ( P  = .02) b,c 
Hospital-based 
 Quit/did not start 1.47  ± 0.42 (151) 1.65  ± 0.51 (114) 1.96  ± 0.55 (241) 
 Attending/completed 1.31  ± 0.37 (91) 1.57  ± 0.38 (42) 1.84  ± 0.51 (83) 
 Difference 0.16 ( P  = .33)  0.08 ( P  = .27) 0.12 ( P  = .18) 
Abbreviation: SD, standard deviation.
aThe reported number of patients is the number of people-time point combinations. We controlled for obtaining multiple people-time point combinations from 
the same individual through the use of a mixed-effects model.
b P < .05; for example, among individuals in the moderate-severe baseline hopelessness group, posthospitalization hopelessness levels were significantly lower 
among individuals who had exercised at home (1.91) compared with those who had not (2.17).
c P value for a 3×2 interaction of baseline hopelessness group by exercise type: trait hopelessness × home exercise (0.00 vs 0.19 vs 0.23;  P = .01); trait hope-
lessness × hospital-based exercise (0.16 vs 0.08 vs 0.12;  P = .98).
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provider resources for patient followup, an individual-
focused intervention may be effective in meeting 
particular health care needs. Strategies recommended 
by the AHA that could be used as part of an individ-
ual-based intervention include motivational inter-
viewing, goal setting, self-monitoring, self-efficacy 
enhancement, assessment of barriers to change, and 
regular followup with a health care provider. 36 Future 
studies should consider a combination of these strate-
gies. Because many patients lack access, time, or 
insurance to attend a hospital-based program, or do 
not feel comfortable exercising in a group, home 
exercise is reasonable alternative. Further examina-
tion of home exercise, including potential barriers 
and outcomes, is necessary. 
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 Table 6•  Covariate Adjusted Models of Posthospitalization State and Trait Hopelessness 
 
Baseline (In-Hospital) Hopelessness Group 
Minimal to None ( ≤ 1.5) Mild (1.6-2.0) Moderate to Severe ( > 2.0) 
Unadjusted a 
Beta 
(95% CI) c 
Adjusted b 
Beta 
(95% CI) c 
Unadjusted a 
Beta 
(95% CI) c 
Adjusted b 
Beta 
(95% CI) c 
Unadjusted a 
Beta 
(95% CI) c 
Adjusted b 
Beta 
(95% CI) c 
 Posthospitalization state hopelessness 
Home exercise 
 Attending 0.01 
( − 0.08 to 0.11) 
0.01 
( − 0.07 to 0.09) 
 − 0.03 
( − 0.17 to 0.11) 
0.01 
( − 0.12 to 0.14) 
 − 0.21 d 
( − 0.34 to  − 0.08) e 
 − 0.11 
( − 0.22 to  − 0.01) d 
Hospital exercise 
 Attending/completed  − 0.11 
( − 0.25 to 0.04) 
 − 0.02 
( − 0.14 to 0.11) 
 − 0.06 
( − 0.27 to 0.14) 
 − 0.01 
( − 0.20 to 0.18) 
 − 0.14 
( − 0.28 to 0.005) d 
 − 0.07 
( − 0.18 to 0.05) 
 Somatic depression 0.07 
(0.04 to 0.10) e 
0.05 
(0.02 to 0.08) e 
0.05 
(0.01 to 0.09) d 
0.02 
( − 0.03 to 0.06) 
0.10 
(0.07 to 0.12) f 
0.01 
( − 0.02 to 0.03) 
 Cognitive depression 0.09 
(0.03 to 0.15) e 
0.06 
(0.00 to 0.12) 
0.07 
(0.01 to 0.13) d 
0.06 
( − 0.00 to 0.12) 
0.12 
(0.10 to 0.13) f 
0.10 
(0.07 to 0.12) f 
 Posthospitalization trait hopelessness 
Home exercise 
 Attending 0.05 
( − 0.07 to 0.17) 
0.01 
( − 0.09 to 0.12) 
 − 0.06 
( − 0.17 to 0.05) 
 − 0.03 
( − 0.14 to 0.08) 
 − 0.14 
( − 0.26 to 0.02) d 
 − 0.05 
( − 0.15 to 0.05) 
Hospital exercise 
 Attending/completed  − 0.06 
( − 0.19 to 0.06) 
 − 0.03 
( − 0.14 to 0.08) 
 − 0.07 
( − 0.20 to 0.06) 
 − 0.03 
( − 0.16 to 0.10) 
 − 0.09 
( − 0.23 to 0.04) 
0.01 
( − 0.11 to 0.14) 
 Somatic depression 0.06 
(0.03 to 0.09) f 
0.06 
(0.2 to 0.10) e 
0.02 
( − 0.01 to 0.06) 
 − 0.02 
( − 0.06 to 0.01) 
0.10 
(0.08 to 0.12) f 
0.02 
( − 0.01 to 0.05) 
 Cognitive depression 0.07 
(0.03 to 0.11) f 
0.03 
( − 0.03 to 0.08) 
0.09 
(0.05 to 0.12) f 
0.10 
(0.05 to 0.15) f 
0.11 
(0.09 to 0.13) f 
0.06 
(0.04 to 0.09) f 
 a Unadjusted models show the association between exercise or depression with hopelessness levels. Separate models are fit for each of the 3 baseline groups. 
 b Adjusted models include home- and hospital-based exercise, cognitive and somatic depressive dimensions, age, sex, and marital status and baseline state or 
trait hopelessness value. Separate adjusted models are fit for each of the 3 baseline groups. 
 c Beta is the coefficient in the general linear mixed models and can be interpreted as the adjusted or unadjusted effect of exercise or depression. For example, 
home exercisers on average had 0.11 lower posthospitalization state hopelessness levels compared with nonhome exercisers among those who were most 
severely hopeless at baseline, after adjusting for other covariates. Thus, after adjusting for demographic and other mental health covariates, home exercise 
showed a significant association with state hopelessness levels, whereas hospital exercise did not. Furthermore, neither home nor hospital exercise showed sig-
nificant association with trait hopelessness after adjusting for other variables. 
 d P  < .05.
 e P  < .01.
 f P  < .001. 
Copyright © 2016 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
www.jcrpjournal.com Impact of Exercise on Hopelessness / 9
 References 
  1.  Mozaffarian D, Benjamin EJ, Go AS, et al; American Heart 
Association Statistics Committee; Stroke Statistics Subcommittee . 
 Heart disease and stroke statistics—2016 update: a report from 
the American Heart Association Statistics Committee and Stroke 
Statistics Subcommittee .  Circulation .  2016 ; 133 ( 4 ): e38-360 . 
doi:10.1161/CIR.0000000000000350. 
  2.  Lloyd-Jones  DM ,  Hong  Y ,  Labarthe  D , et al.  Defining and set-
ting national goals for cardiovascular health promotion and 
disease reduction: the American Heart Association’s strategic 
Impact Goal through 2020 and beyond .  Circulation . 
 2010 ; 121 ( 4 ): 586-613 . 
  3.  Lichtman  JH ,  Froelicher  ES ,  Blumenthal  JA , et al.  Depression as 
a risk factor for poor prognosis among patients with acute 
coronary syndrome: systematic review and recommendations: 
a scientific statement from the American Heart Association . 
 Circulation .  2014 ; 129 ( 12 ): 1350-1369 . 
  4.  Pederson  SS ,  Denollet  J ,  Daemen  J , et al.  Fatigue, depressive 
symptoms, and hopelessness as predictors of adverse clinical 
events following percutaneous coronary intervention with 
paclitaxel-eluting stents .  J Psychosom Res .  2007 ; 62 ( 4 ): 455-461 . 
  5.  Whipple  MO ,  Lewis  TT ,  Sutton-Terrell  K , et al.  Hopelessness, 
depressive symptoms, and carotid atherosclerosis in women: 
the Study of Women’s Health Across the Nation (SWAN) heart 
study .  Stroke .  2009 ; 40 ( 10 ): 3166-3172 . 
  6.  Dunn S, Corser W, Stommel M, Holmes-Rovner M. Hopelessness 
and depression in the early recovery period after hospitaliza-
tion for acute coronary syndrome .  J Cardiopulm Rehabil . 
 2006 ; 26 : 152-159 . 
  7.  Kangelaris  KN ,  Vittinghoff  E ,  Otte  C ,  Na  B ,  Auerbach  AD , 
 Whooley  MA .  Association between a serotonin transporter 
gene variant and hopelessness among men in the heart and 
soul study .  J Gen Intern Med .  2010 ; 25 ( 10 ): 1030-1037 . 
  8.  Barefoot  JC ,  Brummett  BH ,  Helms  MJ ,  Mark  DB ,  Siegler  IC , 
 Williams  RB .  Depressive symptoms and survival of patients 
with coronary artery disease .  Psychosom Med .  2000 ; 62 : 790-795 . 
  9.  Abramson  LY ,  Alloy  L ,  Metalsky  G .  Hopelessness depression: a the-
ory-based subtype of depression .  Psychol Rev .  1989 ; 96 ( 2 ): 358-372 . 
 10.  Freedland  KE ,  Skala  JA ,  Carney  RM , et al.  Treatment of depres-
sion after coronary artery bypass surgery: a randomized con-
trolled trial .  Arch Gen Psychiatry .  2009 ; 66 ( 4 ): 387-396 . 
 11.  Win  S ,  Parakh  K ,  Eze-Nliam  CM ,  Gottdiener  JS ,  Kop  WJ , 
 Ziegelstein  RC .  Depressive symptoms, physical inactivity and 
risk of cardiovascular mortality in older adults: the Cardiovascular 
Health Study .  Heart .  2011 ; 97 ( 6 ): 500-505 . 
 12.  Whooley  MA ,  de Jonge  P ,  Vittinghoff  E , et al.  Depressive symp-
toms, health behaviors, and risk of cardiovascular events in 
patients with coronary heart disease .  JAMA .  2008 ; 300 ( 20 ): 2379-
2388 . 
 13.  Ye  S ,  Muntner  P ,  Shimbo  D , et al.  Behavioral mechanisms, 
elevated depressive symptoms, and the risk for myocardial 
infarction or death in individuals with coronary heart disease: 
the REGARDS (Reason for Geographic and Racial Differences 
in Stroke) study .  J Am Coll Cardiol .  2013 ; 61 ( 6 ): 622-630 . 
 14.  Taliaferro  LA ,  Rienzo  BA ,  Pigg  RM ,  Miller  MD ,  Dodd  VJ . 
 Associations between physical activity and reduced rates of 
hopelessness, depression, and suicidal behavior among college 
students .  J Am Coll Health .  2009 ; 57 ( 4 ): 427-435 . 
 15.  Voltonen  M ,  Laaksonen  DE ,  Laukkanen  J , et al.  Leisure-time 
physical activity, cardiorespiratory fitness and feelings of hope-
lessness in men .  BMC Public Health .  2009 ; 9 : 204 . 
doi:10.1186/1471-2458-9-204 
 16.  Blumenthal  JA ,  Babyak  MA ,  Carney  RM , et al.  Exercise, depres-
sion, and mortality after myocardial infarction in the ENRICHD 
trial .  Med Sci Sports Exerc .  2004 ; 36 ( 5 ): 746-755 . 
 17.  Blumenthal  JA ,  Sherwood  A ,  Babyak  MA , et al.  Exercise and 
pharmacological treatment of depressive symptoms in patients 
with coronary heart disease: results from the UPBEAT 
(Understanding the Prognostic Benefits of Exercise and 
Antidepressant Therapy) Study .  J Am Coll Cardiol . 
 2012 ; 60 ( 12 ): 1053-1063 . 
 18.  Pinto  BM ,  Dunsiger  SI ,  Farrell  N ,  Marcus  BH ,  Todaro  JF . 
 Psychosocial outcomes of an exercise maintenance interven-
tion after phase II cardiac rehabilitation .  J Cardiopulm Rehabil . 
 2013 ; 33 : 91-98 . 
 19.  Hughes  JW ,  Casey  E ,  Doe  VH ,  Glickman  EL .  Depression and 
heart rate variability in cardiac rehabilitation patients: exploring 
the roles of physical activity and fitness .  Percept Mot Skills . 
 2010 ; 111 ( 2 ): 608-624 . 
 20.  Smith  SC ,  Benjamin  EJ ,  Bonow  RO , et al.  AHA/ACCF secondary 
prevention and risk reduction therapy for patients with coro-
nary and other atherosclerotic vascular disease: 2011 update: a 
guideline from the American Heart Association and American 
College of Cardiology Foundation endorsed by the World Heart 
Federation and the Preventive Cardiovascular Nurses 
Association .  J Am Coll Cardiol .  2011 ; 58 ( 23 ): 2432-2446 . 
 21.  Suaya  JA ,  Shepard  DS ,  Normand  SL ,  Ades  PA ,  Prottas  J ,  Stason 
 WB .  Use of cardiac rehabilitation by Medicare beneficiaries 
after myocardial infarction or coronary bypass surgery . 
 Circulation .  2007 ; 116 ( 15 ): 1653-1662 . 
 22.  Mazzini  MJ ,  Stevens  GR ,  Whalen  D ,  Ozonoff  A ,  Balady  GJ . 
 Effect of an American Heart Association Get With the 
Guidelines program-based clinical pathway on referral and 
enrollment into cardiac rehabilitation after acute myocardial 
infarction .  Am J Cardiol .  2008 ; 101 ( 8 ): 1084-1087 . 
 23.  McGrady  A ,  McGinnis  R ,  Badenhop  D ,  Bentle  M ,  Rajput  M . 
 Effects of depression and anxiety on adherence to cardiac 
rehabilitation .  J Cardiopulm Rehabil .  2009 ; 29 ( 6 ): 358-364 . 
 24.  Dunn  S ,  Stommel  M ,  Corser  W ,  Holmes-Rovner  M .  Hopelessness 
and its effect on cardiac rehabilitation exercise participation 
following hospitalization for acute coronary syndrome .  J 
Cardiopulm Rehabil.  2009 ; 29 : 32-39 . 
 25.  Karjalainen  JJ ,  Kiviniemi  AM ,  Hautala  AJ , et al.  Effects of exer-
cise prescription on daily physical activity and maximal exer-
cise capacity in coronary artery disease patients with and 
without type 2 diabetes .  Clin Physiol Funct Imaging . 
 2012 ; 32 ( 6 ): 445-454 . 
 26.  Oerkild  B ,  Frederiksen  M ,  Hansen  JF ,  Simonsen  L ,  Skovgaard 
 LT ,  Prescott  E .  Home-based cardiac rehabilitation is as effective 
as centre-based cardiac rehabilitation among elderly with coro-
nary heart disease: results from a randomised clinical trial .  Age 
Ageing .  2011 ; 40 ( 1 ): 78-85 . 
 27.  Dalal  HM ,  Zawada  A ,  Jolly  K ,  Moxham  T ,  Taylor  RS .  Home 
based versus centre based cardiac rehabilitation: Cochrane 
systematic review and meta-analysis .  BMJ .  2010 ; 340 : b5631 . 
doi:10.1002/14651858.CD007130.pub2 
 28.  Dunn  SL ,  Olamijulo  GB ,  Fuglseth  HL , et al.  The State-Trait 
Hopelessness Scale: development and testing .  West J Nurs Res . 
 2014 ; 36 ( 4 ): 553-571 . 
 29.  Beck  AT ,  Steer  RA .  Beck Hopelessness Scale Manual .  San 
Antonio, TX :  Harcourt Brace ;  1993 . 
 30.  Kroenke  K ,  Spitzer  RL ,  Williams  JB .  The PHQ-9: validity of a 
brief depression severity measure .  J Gen Intern Med. 
 2001 ; 16 : 606-613 . 
 31.  Kroenke K, Spitzer RL. The PHQ-9: a new depression-diagnos-
tic and severity measure .  Psychiatr Ann .  2002 ; 32 ( 9 ): 1-7 . 
 32.  de Jonge  P ,  Mangano  D ,  Whooley  MA .  Differential association 
of cognitive and somatic depressive symptoms with heart rate 
variability in patients with stable coronary heart disease: find-
ings from the Heart and Soul Study .  Psychosom Med . 
 2007 ; 69 ( 8 ): 735-739 . 
Copyright © 2016 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
10 / Journal of Cardiopulmonary Rehabilitation and Prevention 2016;00:1-10 www.jcrpjournal.com
 33.  Smolderen  KG ,  Spertus  JA ,  Reid  KJ , et al.  The association of 
cognitive and somatic depressive symptoms with depression 
recognition and outcomes after myocardial infarction .  Circ 
Cardiovasc Qual Outcomes .  2009 ; 2 : 328-337 . 
 34.  Bates  D ,  Maechler  M ,  Bolker  B ,  Walker  S .  lme4: linear mixed-
effects models using Eigen and S4 . R Package Version 1.0-6. 
 http://CRAN.R-project.org/package = lme4 . Published  2014 . 
 35.  R Core Team .  R: a language and environment for statistical 
computing.  Vienna, Austria .  http://www.R-project.org . 
Published 2013. 
 36.  Artinian  NT ,  Fletcher  GF ,  Mozaffarian  D , et al.  Interventions to 
promote physical activity and dietary lifestyle changes for cardio-
vascular risk factor reduction in adults: a scientific statement from 
the American Heart Association .  Circulation .  2010 ; 122 : 406-441 . 
